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I. Introduction
At atmospheric pressure, the coherent ultraviolet light pulsesgenerated from the Blumlein transmission linebased transversely electrically excited nitrogen laser by employing pulsed DC high voltage as a pump source.The UV nitrogen laser pulses generated from the Blumlein transmission line and charge transfer circuit haveused in different applications. Such as the measurement of the speed of sound in various materials [1] , observance of nanosecond scale plasma [2] ,bio-molecules analysis by nanoparticles based mass spectrometry [3] , and surface-assisted laser desorption [4] . Further applications, thinfilm deposition for non-linear optical purposes [5] ,Te-doped Ge-Se thin films crystallization [6] , andcategorization of change in phase of chalcogenide thin films [7] . The development and optimization of TEA nitrogen laser based on the Blumlein circuit [8] , time-dependent inductance and resistance of free running spark gap of Blumlein based nitrogen laser for various resistive phase periods described [9, 10] . The oscillatory behavior of power, current and the voltage across the laser discharge channel has observed [9] . The properties of discharge evaluation of Blumlein based pulsed laser described [11] ,and multiple switch Blumlein generator [12] . Theparametric analysis of Blumlein line nitrogen laser [13] , for atmospheric pressure plasma treatment [14] nanosecond Blumlein based pulse source analysis [15] and Blumlein based nitrogen laser developed and investigated [8, [16] [17] [18] [19] .The Modeling of the Blumlein circuit and laser plasa resistance and inductance described [20] .
A high voltage pumping source is required to generate ultraviolet coherent light pulses at atmospheric pressure. The coherent ultraviolet pulses were generated from the air at atmospheric pressure by employing DC high voltage source from the Blumlein transmission line electrical circuit [8] . The purpose of our present study is to simulate and optimize the pulsed DC high voltage source and the observance ofvariation of voltage waveform across the Blumlein transmission line. The electric discharge across the whole transmission lineresults in the emission of coherent UV pulses. Therefore, thebehavior of an oscillatory voltage needs to visualize across the Blumlein transmission line whichobserved by using a Multisimulationsoftware. Multisimulation is user-friendlyelectronics simulation software which can simulatevarious electronic circuits as well as engender prototype for printed circuit boards.
II. Simulation of Pulsed Dc High Voltage Source
The schematic setup of pulse DC, high voltage source,is shown in Fig. 1 , which consist of three parts, regulated low voltage source output (12-15) V, LM555 CM based driver circuit whose ends connected to the flyback transformer which results pulsed high voltage signal. To generate high voltage pulsed DC source, Multisimulation is employed to simulatethe high voltage direct current, the high voltage DC source the circuit first which shown in Fig. 2 . The output of 1B4B42 diodes based bridge rectifier is interconnected to MC7805CT voltage regulator along with 5 V source whose output fed into the LMC555CM based driver circuit.The driver circuit consists of 555 Timer integrated circuit (IC) along with the combination of resistors and capacitors which can generate the voltage pulses of various frequency.The range of frequecnises of the drive circuit varies from 5 kHz to 50 kHz. When the Flyback transformer is tuned at low frequencies, the output voltage pulses across Flyback transformer ends are low or vice versa. The output pulses of 555 TimerIC further directed to the NPN transistor which acts as a fast switch and generates pulses in the nanosecond range. Finally, the output of transistor and regulator used as input to flyback transformer which eventually results in high voltage direct current pulses.
The Blumlein transmission line consists of parallel plate capacitor interconnected by an inductor as shown inFig. 3. The electric field estimation across the Blumlein transmission line is necessary to monitor the lifetime ofits operation particularly when it employed to fabricate a laser system which can be obtained by the simulation of Blumlein circuit in Multisimulation. The behavior of the voltage waveform across the Blumlein transmission line determined its efficiency and performance which is optimized and observed by Multisumlation.
The simulated diagram of Blumlein transmission line interconnected with the pulsed DC high voltage source shown in Fig. 4 . The Blumlein transmission line has two parallel capacitors of capacitance 15 nF and 12 nF respectively connected through 5.5 µH inductor. When the pulsed DC source applied across the ends of Blumlein transmission line, it behaves as an LC oscillator, which generates the electromagnetic pulses. In the Blumlein circuit, electric dischargecreated across the Blumlein transmission line by employing high voltage direct current source. The oscillatory voltage behavior visualized and computedto observe the reliable and stable performance across the Blumlein transmission line todevelop Blumlein based laser source, multiple switch generator, and Blumlein based nanosecond pulse generator.
III. Results And Discussion
The output waveform of simulated pulsed DC high voltage source shown in Fig. 5 which observed by usingmultichannel oscilloscope. The maximum computed peak to peak value of voltage by probe measurement is 55.4 kV as shown in Fig. 2 is quite consistent with the measured results as illustrated in Fig. 5 .The repetition rate of the pulsed dc high voltage source is computed to be ~131 Hz with a 55.4 nA peak to peak current as shown in Fig.3 by the probe results. The voltage waveform variation across the Blumlein transmission line for a time interval of 0.5ns and 1.5 ms computed as shown inFig. 6 andFig. 7. There is an oscillatory behavior of voltage whose amplitude falls within a very short period which generates the electromagnetic pulses or coherent ultraviolet pulse be contingent to geometry. The detailed observation of voltage waveform is clearer and concise in Fig. 8 and Fig. 9 , which evidently portrays thecomportment of the voltage across the Blumlein transmission line for 0.5 ns. The behavior of simulated voltage across the Blumlein transmission line validated the numerically reported results [9, 13] .
Simulation of pulsed high voltage DC source and Blumlein transmission line
The description of voltage waveform after 80.0 ms shown in Fig.8 . The behavior of the voltage in the Blumlein transmission is similar as that for 0.5 ns and 1.0 ms.The detailed behavior of the whole Blumlein transmission line voltage waveform shown in Fig.9which depicts theoscillatory waveform of voltage in Blumlein transmission. The amplitude decreases and falls to zero within 0.5 ms; then maximum amplitude achieved after 6.5 ms which falls again to zero after 0.5 ms as shown in Fig.9 .At the highestamplitudeof voltage waveform, the potential difference across the transmission line is maximum, consequently strong electric fieldcreated across the Blumlein transmission line.Subsequently, when the amplitude falls, the strength of electric field decreases across the Blumlein transmission line, so as potential difference as well. Such behavior of voltage in the Blumlein transmission line practically generates the coherent ultraviolet pulses in the air in the form of TEA Nitrogen Laser as reported [8] [9] [10] [11] 13] . The simulated voltage waveform variation across the Blumlein transmission lineshown in Fig. (6-9 ) have the consistency with the computational model of Blumlein line nitrogen laser [9, 13] . Such behavior of voltage variation across the Blumlein circuit generates thecoherent ultraviolet pulsesat the atmospheric pressure as well as in vacuum by employing reported high voltage pulse DC source as a pump source.
IV. Conclusion
The simulation of Blumlein transmission line and pulsed DC high voltage source by using Multisimulation software described and optimized. The pulse DC voltage source with output 55.4 kV obtained at the repetition rate of 131 Hz. The oscillatory behavior of voltage in the Blumlein transmission line is computed and observed which generates the coherent ultraviolet pulses centered at 337.1 nm. The maximum amplitude of the oscillatory wave achieved after 6.5 ms which falls to zero after 0.5 ms in the Blumlein transmission line and similar behavior continue which generates the electromagnetic pulses or coherent ultraviolet pulses. The voltage waveform across the Blumlein transmission line and its various parameters such as peak to peak voltage, root mean square voltage, peak to peak current, root mean square current and rate of oscillation of transmission line are computed and presented, for the reliable and consistent operation of Blumlein line base laser source or pulse generator.
